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DQMHXWRNXSURFHVDPLQHUDOL]DFLMH
- staklene epruvete za razaranje u digestion-
RPEORNX
- pipete
QRUPDOQLVXGRYL
6WDNOHQRSRVXÿH MHSUHSRþHWND UDGDRSUDQR
GHWHUGåHQWRPLVSUDQRþHVPHQVNRPLGHVWLORYDQRP
YRGRP ]DWLP SRWRSOMHQR X D]RWQX NLVHOLQX 
SUHNRQRüLLVSUDQRGHVWLORYDQRPLUHGHVWLORYDQRP
YRGRPLRVXãHQR2YDSURFHGXUDMHSRQDYOMDQDSUH
svake upotrebe. 
7HÀRQVNH ERFH VX SUH SUYH XSRWUHEH QHNROLNR
SXWD SURãOH NUR] SURFHV PLQHUDOL]DFLMH EH] X]RUND
D ]DWLP VX SULSUHPDQH QD LVWL QDþLQ NDR L VWDNOHQR
SRVXÿH
(3) Aparati
- sušnica
SHü]DåDUHQMH
GLJHVWLRQLEORN7HFDWRU
DWRPVNLDSVRUSFLRQLVSHNWURIRWRPHWDU9DULDQ
SpectrAA 10, Australija 
0HWRGHPLQHUDOL]DFLMHX]RUDND
Suvo spaljivanje:
2GPHUL VH RNR  JUDPD KRPRJHQL]RYDQRJ
X]RUNDPHVDXVWDNOHQXþDãXLVXãLXVXãQLFLQD
105o&þDVD=DWLPVHSUHQHVHXSHü]DåDUHQMH
L]DJUHYDX]SRVWXSQRSRYHüDYDQMHWHPSHUDWXUH
SHüL7DEHOD
7DEHOD7HPSHUDWXUQLSURJUDPVXYRJVSDOMLYDQMD
7HPHUD-
tura (o& 100 150 200 250 300 350 400
9UHPH]D-
grevanja 
PLQ
30 60 60 60 30 30 30
Spaljivanje se nastavlja na 450o& SUHNR
QRüL1DUHGQRJGDQDVHþDãDL]YDGLL]SHüLRKOD-
GLRVWDWDNXþDãLQDNYDVLVDPOUDVWYRUDD]RWQH
NLVHOLQH LXSDULGRVXYDQD UHãRX=DWLPVH
SRQRYRåDULGYDþDVDQDo&'RGDWDND]RWQH
NLVHOLQH L åDUHQMH VH SRQRYH MRã MHGQRP QDNRQ
þHJD MH VDGUåDM X þDãDPD EHOH ERMH 2VWDWDN X
þDãL VH UDVWYRULXPOFRQF+&OX]]DJUHYDQMH
SUHQHVH X QRUPDOQL VXG RG PO L GRSXQL UH-
GHVWLORYDQRPYRGRP6DGUåDMXQRUPDOQRPVXGX
VH SURPHãD L SUHQHVH X SODVWLþQX HSUXYHWX VD
]DSXãDþHPXNRMRMVHþXYDGRPHUHQMD
 
9ODåQDPLQHUDOL]DFLMDXWHÀRQVNLPERFDPD
8 WHÀRQVNXERFXVHRGPHULRNRJPHVD
GRGDPOFRQF+12
3
ERFD]DWYRULVWDYLXPHW-
DOQR NXüLãWH L ]DJUHYD X VXãQLFL  þDVD QD
150o&3RVOHKODÿHQMDXERFXVHGRGDPOUHGHV-
WLORYDQH YRGH ERFD ]DWYRUL L VQDåQRSURPXüND
SDVHVDGUåDMSUHQHVHXQRUPDOQLVXGRGPO
Dodatak redestilovne vode se ponovi još jed-
QRPLGRSXQLGRFUWH6DGUåDMXQRUPDOQRPVXGX
VH SURPHãD L SUHQHVH X SODVWLþQX HSUXYHWX VD
]DSXãDþHPXNRMRMVHþXYDGRPHUHQMD
9ODåQDPLQHUDOL]DFLMD X RWYRUHQRPVLVWHPX
VD+12+&O2>@
8HSUXYHWX]DUD]DUDQMHVHRGPHULRNRJ
X]RUNDSUHOLMHVDPOFRQF+12
3
 i ostavi preko 
QRüL1DUHGQRJGDQDVHHSUXYHWDSUHQHVHXGL-
JHVWLRQLEORN L ]DJUHYD MHGDQþDVQDo&]D-
WLPPLQXWDQDo&LXNORQLVDEORND3RVOH
KODÿHQMDXHSUXYHWXVHGRGDPO+&O2
4
 i zagreva 
QDo&MHGDQVDWGRSRMDYHEHOLKSDUD+&O2
4
). 
3RVOHKODÿHQMDXHSUXYHWXVHGRGDUHGHVWLORYDQD
YRGD ¿OWULUD L GRSXQL GRPO 6DGUåDM X QRU-
PDOQRPVXGXVHSURPHãD L SUHQHVHXSODVWLþQH
HSUXYHWHXNRMLPDVHþXYDGRPHUHQMD
0HWRGHRGUHÿLYDQMD
8 PLQHUDOL]RYDQLP X]RUFLPD RGUHÿHQ MH
VDGUåDM&D0J )H&X L =Q DWRPVNRPDSVRUS-
FLRQRP VSHNWURIRWRPHWULMRP X SODPHQX L 1D L
. DWRPVNRP HPLVLRQRP VSHNWURIRWRPHWULMRP
7DODVQH GXåLQH VWUXMH ODPSH ãLULQD UD]UH]D
L GUXJL LQVWUXPHQWDOQL XVORYL NRULãüHQL VX SR
XSXWVWYX SURL]YRÿDþD >@ +HPLMVNH LQWHUIHU-
HQFHSULRGUHÿLYDQMX&D L0JXNODQMDQHVXGR-
GDWNRPODQWDQKORULGDXNROLþLQLRG/D>@
-RQL]DFLRQH LQWHUIHUHQFLMH SUL RGUHÿLYDQMX &D L
1D HOLPLQLVDQH VX GRGDWNRP NDOLMXP KORULGD X
NROLþLQLRG.GRNMHNRGRGUHÿLYDQMD.GR-
GDYDQFH]LMXPQLWUDWXNROLþLQLRG&V>@
3ULQRV PHWRGH RGUHÿLYDQ MH GRGDWNRP
standardnog rastvora pre razaranja u uzorke 
PHVDDGRGDWHNROLþLQHHOHPHQDWDVXSULND]DQH
u tabeli 2. 
7DEHOD  'RGDWH NROLþLQH HOHPHQDWD PJNJ ]D
RGUHÿLYDQMHSULQRVDPHWRGH
(OHPHQW &D Mg Na K Fe &X Zn
PJNJ 50 200 500 4000 10 5 20
 
=D VWDWLVWLþNX REUDGX UH]XOWDWD NRULãüHQ MH
VWDWLVWLþNL SURJUDP 6366 YHU]LMD  5H]XOWDWL
RGUHÿLYDQMD VDGUåDMD HOHPHQDWD X X]RUFLPDPHVD
SULSUHPOMHQLP UD]OLþLWLP PHWRGDPD PLQHUDOL]DFL-
je prikazani su kao srednja vrednost 5 paralelnih 
uzoraka ± standardna devijacija. Srednje vrednosti 
VDGUåDMDHOHPHQDWDXX]RUFLPDPHVDSRUHÿHQHVX
DQDOL]RPYDULMDQVH]D MHGDQNULWHULMXPNODVL¿NDFLMH
$129$DYUHGQRVWLNRMHVHUD]OLNXMXLGHQWL¿NRYDQH
VX7XNH\HYRPPHWRGRP=DVYHVWDWLVWLþNHDQDOL]H
SULPHQMHQMHQLYR]QDþDMQRVWL3
 
5(=8/7$7,,',6.86,-$
3ULPHQMHQDPHWRGD VXYRJ VSDOMLYDQMD SUHG-
VWDYOMDPRGL¿NDFLMX$2$&PHWRGH]DRGUHÿLYDQMH
3G &G )H &X L =Q X KUDQL >@ 0RGL¿NRYDQ MH
WHPSHUDWXUQLSURJUDPLSRVWXSDNUDVWYDUDQMDSH-
SHOD 1D WHPSHUDWXUDPD GR o& ]DYUãDYD VH
RVOREDÿDQMHGLPD L]X]RUNDWDNRGDVHHOLPLQLãH
PRJXüQRVWJXELWNDPDWHULMDODSUHNRGLPD$2$&
PHWRGD SUHGYLÿD SRYHüDQMH WHPSHUDWXUH RG
PDNVLPXP o& QD VDW ãWR MH SULPHQMHQR GR
250o&QDNRQþHJDVHWHPSHUDWXUDEUåHSRYHüDYD
(50o&PLQXWD=DPLQHUDOL]DFLMXVXNRULãüHQH
VWDNOHQHþDãHRGDOXPLQLMXPERUVLOLNDWQRJVWDNOD
2QH VX VH SRND]DOH NDR GREUD ]DPHQD ]D þDãH
RG NYDUFQRJ VWDNOD -HGLQL SUREOHP VH MDYLR NRG
RGUHÿLYDQMD 1D MHU MH GRãOR GR PLJUDFLMH 1D L]
VWDNODãWRMHUH]XOWLUDORVWDWLVWLþNL]QDþDMQLPYHüLP
VDGUåDMHP 1D X X]RUFLPD SULSUHPOMHQLP VXYRP
PLQHUDOL]DFLMRPXRGQRVXQDREHPHWRGHYODåQRJ
VSDOMLYDQMD 7DEHOD  'RELMHQL SULQRVL PHWRGD
7DEHODVXXRNYLUXRþHNLYDQLKL]X]HY]D.NRG
NRJD MH GRELMHQ QLåL SULQRVPHWRGH X RGQRVX QD
VDGUåDM DQDOLWD >@ 5HODWLYQH VWDQGDUGQH GHYL-
MDFLMH VDGUåDMD . 1D 0J &D )H &X L =Q 7D-
EHOD VXXVNODGXVDSUHSRUXNDPDGDWLPX(&
GRNXPHQWX6$1&2>@UHY
Dobijene relativne standardne devijacije (RSD) za 
)H =Q L &X VX QLåH RG 56' SULND]DQLK X $2$&
PHÿXODERUDWRULMVNRP LVSLWLYDQMX >@ L X PHWRGL
,62>@2YDPHWRGDSRND]DODVHSR-
JRGQRPL]DGUXJHPDWULNVH>@
7DEHOD5H]XOWDWLRGUHÿLYDQMDVDGUåDMDHOHPHQDWD
PJNJXX]RUFLPDPHVDQ SULSUHPOMHQLPUD]OLþLWLP
PHWRGDPDPLQHUDOL]DFLMH
Suvo 
spaljivanje
Spaljivanje 
XWHÀRQVNRM
ERPEL
9ODåQR
spaljivanje
.DOLMXP 3538 ± 
118,8 a*

85,9 b
3659 ± 
DE
1DWULMXP 554,8 ± 
24,88 a
453,8 ± 
E
448,6 ± 
E
Suvo 
spaljivanje
Spaljivanje 
XWHÀRQVNRM
ERPEL
9ODåQR
spaljivanje
0DJQH]LMXP 201,9 ± 
11,10 a
215,4 ± 
E
200,4 ± 
DE
.DOFLMXP 40,22 ± D

2,620 b
41,52 ± 
DE
Gvozdje
10,60 ± 

10,82 ± 
0,450
10,31 ± 

Bakar

0,0045
0,812 
±0,0363


&LQN 
0,259
21,60 ± 
0,534
Ŀ
1,441 
YUHGQRVWLXUHGXR]QDþHQHUD]OLþLWLPVORYLPDUD]OL-
NXMXVH]QDþDMQRS
7DEHOD3ULQRVSULPHQMHQLKPHWRGDPLQHUDOL]DFLMH
Suvo 
spaljivanje
Spaljivanje 
XWHÀRQVNRM
ERPEL
9ODåQR
spaljivanje
.DOLMXP  95,56 90,69
1DWULMXP 103,54 95,16 
0DJQH]LMXP 91,04  84,24
.DOFLMXP 85,84 99,15 
Gvozdje 91,60  96,10
Bakar 86,40  
&LQN 93,50 102,00 91,10
=D RGUHÿLYDQMH VDGUåDMD LVSLWLYDQLK HO-
HPHQDWD X X]RUFLPD PHVD YODåQRP PLQHU-
DOL]DFLMRP X WHIORQVNLP ERFDPD NRULãüHQD MH
PRGLILNRYDQD $2$& PHWRGD ]D RGUHÿLYDQMH
$V&G 3E6H L =QXKUDQL >@2E]LURPQD
GRVWXSQHWHIORQVNHSRVXGHNRULãüHQDMHPDQMD
NROLþLQDD]RWQHNLVHOLQHDOLMHSURGXåHQRYUHPH
]DJUHYDQMD]DPLQXWD'RELMHQLUH]XOWDWLVX
SRND]DOLHILNDVQRVWSULPHQMHQHPHWRGHXPLQ-
HUDOL]DFLML X]RUDND 'RELMHQL VX RGOLþQL SULQRVL
PHWRGH3ULQRVLPHWRGHNUHüXVHXRSVHJXRG
95,16% za Na do 102% za Zn i sve vrednosti 
VX X VNODGX VD SUHSRUXNDPD >@ 5HODWLYQH
VWDQGDUGQHGHYLMDFLMHVDGUåDMDVYLKLVSLWLYDQLK
HOHPHQDWD LVSXQMDYDMX ]DKWHYH ]D SRQRYOML-
YRVW L]D.1D0J&D L)HQLåHVXRGYUHG-
QRVWLGRELMHQLKVXYLPVSDOMLYDQMHP
5H]XOWDWL RGUHÿLYDQMD VDGUåDMD LVSLWLYDQLK
HOHPHQDWD X X]RUFLPD PHVD SULSUHPOMHQLP
NODVLþQLP YODåQLP VSDOMLYDQMHP X RWYRUH-
QRP VLVWHPX SRND]DOL VX PDQMX HILNDVQRVW
RYH PHWRGH X RGQRVX QD VXYR VSDOMLYDQMH L
VSDOMLYDQMHXWHIORQVNLPERFDPD7DNRÿH]D.
L0JGRELMHQMHSULQRVQLåLRGSUHSRUXNDGDWLK
X (& GRNXPHQWX 6$1&2 >@ UHY
8 LVWR YUHPH UHODWLYQD VWDQGDUGQD
GHYLMDFLMDSULOLNRPRGUHÿLYDQMD.MHQHãWRYHüD
RGYUHGQRVWLVXJHULVDQLKXSUHWKRGQRSRPHQX-
WRPGRNXPHQWX>@
HRANA I ISHRANA (BEOGRAD), VOL. 52. No. 2., 37-41, 2011.
 =RUDQ3DYORYLü0LODQ0LULüHWDO3ULPHQDUD]OLþLWLKPHWRGDPLQHUDOL]DFLMHX]RUDND]DRGUHÿLYDQMHPDNURLPLNURHOHPHQDWDXPHVX
  DWRPVNRPVSHNWURIRWRPHWULMRP
HRANA I ISHRANA (BEOGRAD), VOL. 52. No. 2., 37-41, 2011.
=RUDQ3DYORYLü0LODQ0LULüHWDO3ULPHQDUD]OLþLWLKPHWRGDPLQHUDOL]DFLMHX]RUDND]DRGUHÿLYDQMHPDNURLPLNURHOHPHQDWDXPHVX
DWRPVNRPVSHNWURIRWRPHWULMRP
4140
7DEHOD5HODWLYQHVWDQGDUGQHGHYLMDFLMHRGUHÿLYDQMD
VDGUåDMD HOHPHQDWD SULSUHPOMHQLP UD]OLþLWLP PHWRGDPD
PLQHUDOL]DFLMH
Suvo 
spaljivanje
Spaljivanje 
XWHÀRQVNRM
ERPEL
9ODåQR
spaljivanje
.DOLMXP 3,36 2,26 
1DWULMXP 4,48  1,61
0DJQH]LMXP 5,50 2,31 
.DOFLMXP 6,82 5,91 4,13
Gvozdje 6,10 4,16 1,68
Bakar 0,59  11,51
&LQN 1,25  
2GUHÿLYDQMHVDGUåDMD)H&XL=QXX]RUFLPD
PHVDSULSUHPOMHQLPVXYLPVSDOMLYDQMHPPLQHUDO-
L]DFLMRPXWHÀRQVNLPSRVXGDPDLNODVLþQLPYODåQLP
VSDOMLYDQMHP SRND]DOR MH VODJDQMH UH]XOWDWD X]RU-
DND SULSUHPOMHQLK RYLP PHWRGDPD PLQHUDOL]DFL-
MH7DEHODGRNVX]DVDGUåDM.1D0JL&DX
WHÀRQVNLPSRVXGDPDGRELMHQL VWDWLVWLþNL ]QDþDMQR
YLãL UH]XOWDWL RG VXYRJ VSDOMLYDQMD 2G SRUHÿHQLK
PHWRGDQDMYHüLSULQRVLVXGRELMHQLPLQHUDOL]DFLMRP
XWHÀRQVNLPSRVXGDPDSURVHþQRDQHãWR
QLåHVXYLPVSDOMLYDQMHPGRNVXNODVLþQLP
YODåQLPVSDOMLYDQMHPXRWYRUHQRPVLVWHPXGRELMHQL
QDMQLåL SULQRVL PHWRGH SURVHþQR  7DEHOD
6OLþQDVLWXDFLMD MH LNRGUHODWLYQLKVWDQGDUGQLK
GHYLMDFLMDSULPLQHUDOL]DFLMLXWHÀRQVNLPSRVXGDPD
SURVHþQD56' MHVXYRMPLQHUDOL]DFLML 
LNODVLþQRPYODåQRPVSDOMLYDQMX7DEHOD
'RELMHQLUH]XOWDWLVXXVNODGXVDUH]XOWDWLPD0RHO-
HULVDUNRMLVXSRUHGLOLQHNROLNRPHWRGDSULSUHPH
X]RUDND]DRGUHÿLYDQMHHOHPHQDWDXULEDPD>@L
SURQDãOLGDMHXSRUHÿHQMXVDVXYLPVSDOMLYDQMHP
NODVLþQLP YODåQLP VSDOMLYDQMHP L PLNURWDODVQLP
YODåQRVSDOMLYDQMHXWHÀRQVNRMERPELQDMSUHFL]QLMH
=$./-8ý$.
=DRGUHÿLYDQMHVDGUåDMDJYRåÿDEDNUDLFLQND
XX]RUFLPDPHVDPRJXVHXVSHãQRSULPHQLWLVYHWUL
LVSLWLYDQHPHWRGHPLQHUDOL]DFLMHVXYRVSDOMLYDQMH
YODåQDPLQHUDOL]DFLMDXRWYRUHQRPVLVWHPXLYODåQD
PLQHUDOL]DFLMDX]DWYRUHQLPWHÀRQVNLPSRVXGDPD
GRN MH ]D RGUHÿLYDQMH VDGUåDMD NDOLMXPD QDWULMX-
PDPDJQH]LMXPDLNDOFLMXPDPLQHUDOL]DFLMDX]D-
WYRUHQLPWHÀRQVNLPSRVXGDPD]QDþDMQRH¿NDVQLMD
RGVXYRJVSDOMLYDQMD8LVWRYUHPHPLQHUDOL]DFLMD
X WHÀRQVNLP SRVXGDPD LPD QDMYHüL SULQRV L SUH-
FL]QRVW ãWR X] EU]LQX L MHGQRVWDYQRVW L]YRÿHQMD
QDYRGLQD]DNOMXþDNGDMHWRPHWRGDL]ERUD]DPLQ-
HUDOL]DFLMXX]RUDNDSULRGUHÿLYDQMXVDGUåDMDPDNUR
L PLNURHOHPDQDWD X PHVX DWRPVNRP VSHNWRIR-
WRPHWULMRP
1$320(1$$&.12:/('*0(176
U radu je predstavljen deo rezultata projekta 
III-46009 Ministarstva za nauku i tehnološki razvoj 
Republike Srbije.
/,7(5$785$
*RUVXFK 77   /RVVHV RI WUDFH HOHPHQWV GXU-
LQJR[LGDWLRQRIRUJDQLFPDWHULDOVWKHIRUPD-
tion of volatile chlorides during dry ashing in 
presence of inorganic chlorides.  Analyst 1962; 
(1031):112-5.
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